Alfalfa (Medicago sativa L.) is the oldest and the most important forage legume. It has been cultivated for forage longer than any other crop. Diversity indices provide information about community composition. Diversity indices are measured by species richness and species evenness therefore, it could give us more ecological information rather than a simple species list in the fields. During 2015-2016, aphids and ladybird beetle's abundance and diversity were monitored in alfalfa fields of Yasouj. Samplings were conducted with 150 plants in the alfalfa fields from mid-May to mid-November. Species richness was measured using Shannon and Simpson indices. In this study, six aphids and five coccinellid species were collected and identified. Among the collected aphid species, Aphis fabae (Scopoli, 1763) and Therioaphis maculata (Buckton, 1899) were most abundant in the fields. For coccinellids, Coccinella septempunctata L. was the most abundant species. Highest aphid species diversity was observed on 17 May 2016.
Introduction
Alfalfa (Medicago sativa L.) is a perennial plant that is native to Southwest Asia. Not only does alfalfa have very high yield potential, but it is also one of the most palatable and nutritious forage crops. Because of its high protein and vitamin content, alfalfa is a primary component in the diet of dairy cattle as well as beef cattle and horses (Summers, 1998) . Currently 450-500,000 hectare of alfalfa are cultivated in Iran, of which about 2 thousand hectares are located in Kohgiluyeh va Boyerahmad province (Anonymous, 2014) .
Alfalfa supports a diverse arthropod fauna; some species are pests but many have no effect on the crop (Alsuhaibani, 1996) . At least 1000 species have been reported from alfalfa in the US, with perhaps 100-150 of these causing some degree of injury. Few of these, however, can be described as key pest species, the rest are only of local or sporadic importance, or are incidental herbivores, entomophagous (parasites and predators), or pollinators (Flanders & Radcliffe, 2013) . Alfalfa fields, as a short-term perennial agroecosystem, also support a wide range of arthropods, most of which have neither positive nor negative effects on the crop. In fact, alfalfa fields are important contributors to the biodiversity of agricultural systems (Putnam et al., 2001) . The contribution of alfalfa to biological diversity and for the nurturing of beneficial insects for other species often goes unrecognized. This should be considered an important environmental benefit of incorporating alfalfa into a cropping system.
The aphids that attack the alfalfa are well-known in Iran and some other countries (Neuenschwander et al., 1975; Harper, 1978; Aeschlimann, 1981; Monajemi & Esmaili, 1981; Takahashi & Naito, 1984; Rasoulian, 1985) . The Therioaphis trifolii (Monell), Acyrthosiphon pisum (Harris) and A. kondoi (Shinji) have been recorded as the major pests of alfalfa in Australia (Grimm, 1972) and New Zealand (Rohitha et al., 1985) . The Aphis craccivora (Koch), A. pisum and T. trifolii were the aphid species recorded each year in Spain (Pons & Lioveras, 1999; Pons et al., 2009) . Two aphids, A. pisum and A. kondoi, were recorded as the most abundant alfalfa aphids in Japan (Takahashi & Naito, 1984) . Grigorov (1982) noted that the main aphids of alfalfa in Bulgaria were A. pisum and T. trifolii. Rasoulian (1985) and Monajemi & Esmaili (1981) recorded A. pisum, A. kondoi, A. craccivora and T. trifolii as major pests of alfalfa in Karaj, Iran. Several species of aphids have been reported in Iran. Aphis fabae and Therioaphis maculata are the most abundant species in the alfalfa fields (Afshari & Dastranj, 2010; Kamangar & Malkeshi, 2010) .
Alfalfa aphid natural enemies have been studied by some other research workers (Wheeler, 1974 (Wheeler, , 1977 (Wheeler, , 1978 Neuenschwander et al., 1975; Summers, 1976; Harper, 1978; Aeschlimann, 1981; Monajemi & Esmaili, 1981; Takahashi & Naito, 1984; Rasoulian, 1985; Nakashima & Akashi, 2005; Rakhshani et al., 2006 (Harper, 1978) . Monajemi & Esmaili (1981) and Rasoulian (1985) recorded 18 and 19 species of alfalfa aphid natural enemies, respectively in Karaj, Iran. Aeschlimann (1981) found seven primary and 12 secondary parasites associated with alfalfa aphids in the Mediterranean region. Rakhshani et al. (2006) recorded 11 aphid parasitoid species in alfalfa fields in different parts of Iran.
The simplest way to measure species biodiversity is to count the number of species present in a designated area (Okpiliya, 2012) . Kamangar & Malkeshi (2010) reported the species and abundance of alfalfa aphids and coccinellids in Kurdistan province. There were 7 aphids and 6 coccinellid species in the fields. The most abundant aphid and ladybird species were Acyrhosiphon pisum (66.5%) and Aphis craccivora (30%), Hippodamia variegata Goeze (60%) and C. septempunctata (37%). Diversity indices provide information about community composition. Diversity indices are measured by species richness (the total number of species present) and species evenness (the distribution of the individuals within species designations); therefore, it could give us more ecological information rather than a simple species list in the fields (Okpiliya, 2012). Although there are numerous studies on the diversity of alfalfa aphids in Iran, no studies have been conducted in the alfalfa fields of Yasouj. Yasouj has fewer limitations for alfalfa production and also it can be suggested as rainfed cultivation because of its low stress. Therefore, Yasouj has the high level of rainfed alfalfa production in Iran (Afshari & Dastranj 2010) .
The aim of this study was to investigate the abundance and species diversity of alfalfa aphids and their predatory ladybirds using the Shannon's (H) and Simpson's Indices of diversity at various time intervals throughout two years in Yasouj-Kohgiluyeh va Boyerahmad.
Material sand methods

Collecting alfalfa aphids
In order to collect alfalfa aphids, sampling was conducted every two weeks during the growing season of 2015 and 2016 in three half-hectare fields of alfalfa, Medicago sativa (Var. Hamedani) located in Yasouj city. The sampling alfalfa fields were in Chamkhani station (51°35'21"N 57°25'21"E), Mazdak (51°36'22"N 51°37'23"E) and Amirabad village (51°26'33"N 52°38'4"E). Alfalfa was planted in November (both 2014 and 2015 year) and sampling was conducted from mid-May until midNovember in flowering stage. Sampling was performed from a corner of the field and continued throughout the field in a Z pattern. On each sampling date, six 20-sweep samples were taken using a 38 cm diameter sweep-net and also six 20-stem were sampled. Samples were labelled, placed in plastic bags and transported to the laboratory for separating and counting. Each bag was labeled with the information of the sampling date and location. In the laboratory, a cottonpad was soaked in chloroform and placed in each plastic bag for 5 min until the insects died. Subsequently, aphids were identified and their number was counted.
Collecting alfalfa coccinellids
The ladybirds were collected using standard nets and in some cases ladybirds were collected straight from the alfalfa crops by hand. Samples of adult ladybirds were kept in 70% ethanol (alcohol) to be used for the separation and preparation of their genitalia for microscope slides. For the preparation of the microscopic slides, the ladybirds' abdomens (from larger specimens) were separated from other parts of the body and placed in cold 10% potassium hydroxide solution for 24 hours, meanwhile the smaller ladybird specimens were placed whole into a solution of potassium hydroxide (Afshari & Dastranj, 2010) . This procedure was used to decolorize the genital organs in order for them to appear clear on the microscope slide. In the next step, the sections of insects necessary for observation were put in to alcohol with various proportions until the texture showed a state of dehydration and air bubbles were observed on the surface of the samples. Then the male genitalia that include the sipho and tegmen were separated using two dissecting needles and then placed on a slide. For the determination of species, the Coccinellidae (Coleoptera) of America North of Mexico (Gordon, 1985) identification key was used. A number of ladybird species could not be identified using this key and were sent to Dr. Fursch from Germany for identification.
Equations
The Shannon-Wiener's (eq. 1) (Magurran, 1988 ) and Simpson's (eq. 2) (Simpson, 1949) diversity indices were used to calculate the diversity. The Pielou's (eq. 3) (Price, 1997) and Simpson's (eq. 4) indices were used to calculate evenness of aphids and coccinellids communities.
Equation 1: Shanon's diversity indices:
where, pi is the proportion of i th species among all collected samples, and s is the total number of species in the community. where, s is the total number of species in the community (richness) and H' is Shannon's diversity index. 
Results
Six species of alfalfa aphids belonging to Aphididae family were identified including Aphis fabae (Scopoli, 1763), Therioaphis maculate (Buckton, 1899), Acyrhosiphon pisum (Harris, 1776), Aphis craccivora (C.L. Koch, 1854)., Therioaphis trifolii (Monell, 1882) and Therioaphis pisum Fitch. Also, five species of coccinellids were identified including Coccinella septempunctata, Hippodamia variegata Goeze, Exochomus nigromaculatus Goeze, Hippodamia tredecimpunctata L. and Adalia bipunctata L. Table 1 and 2 show the number and the frequency of occurrence of aphid species in 2015 and 2016, respectively. Aphis fabae and Therioaphis maculata were the most abundant aphid species in the fields.
The highest Shanon's (H') diversity index of aphids was obtained on 22 May (1.543) followed by 6 August (1.352) with equitability indices of 0.310 and 0.238, respectively (Table 3 ). The highest Simpson's index (0.773) was also calculated on 22 May (Table  3 ). In 2015, the highest Shannon's index of aphids was calculated on 17 May (1.595) followed by 2 July (1.320); however, for Simpson's index, the highest aphid's diversity index was reported on 17 May (Table 4) . Generally, diversity indices of aphids in 2015 were higher than in 2016. Coccinella septempunctata was more abundant compared to the other species (Table 5) . Diversity indices of ladybirds were higher in 2016 than 2015 (Table 6 ). Simpson's diversity index of ladybirds in 2015 and 2016 were 0.68 and 0.72, respectively indicating that the possibility of selecting two different species of coccinellids is 68% in 2015 and 72% for 2016.
Discussion and Conclusions
In this study six aphid and five coccinellid species were identified. Aphid numbers increased throughout the season from 145 aphids on 22 May 2015 to a maximum of 846 aphids on 6 July 2015 after time which they began to decline again.
On 22 October 2015, only three A. fabae, A. craccivora and T. maculata species were observed in the region and their population ceased and reached the zero on 6 November. A similar trend was observed in 2016. expressed biotic factors such as low temperature and continuous snow can also reduce aphid's populations.
Alfalfa fields are sprayed by pesticides in urgent cases only when Alfalfa weevil (Hypera postica Gylln.) populations get above the economic level. In Iran, the main infestation areas of Alfalfa weevil are in the provinces of Hamedan, Fars, Kohgiluyeh va Boyerahmad, Kermanshah, Kurdistan, West Azerbaijan, Tehran, Ardabil and East Azerbaijan (Afshari & Dastranj, 2010) . Our findings indicated that there was a large population of C. septempunctata in the fields. It seems the presence of high ladybird species in the Alfalfa fields is because the fields are not sprayed by pesticides. However, the results showed that at the end of the sampling period in both years ladybird populations decreased significantly. The population decline coincided with ripening Alfalfa suggesting migration of coccinellids to other shelters, especially for summer aestivation. Grez et al. (2013) stated that coccinellids were more abundant when surrounding landscapes had more native shrublands and semi-urban areas than in those with more annual crops. Therefore, the presence of regular patches around the fields and landscape composition and heterogeneity affects not only the composition of coccinellids but also the efficacy of these biological control agents. Zhao et al. (2013) stated that abundance, species richness and diversity increased with increasing plant diversity and landscape complexity. In our study, small and simple structure of the landscapes were examined that expected to decrease the richness of the aphids and ladybirds. Diversity indices depend not only on species Because of resources limitations, only three fields were evaluated in this study. The given list shows only a part of the regional fauna and the preparation of a complete list of aphids and coccinellids in Kohgiluyeh va Boyerahmad province needs that the study by extended to a wider area. 
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